
(19) RU (H) 



2 015 942 3) C1 

B 64 C 21/08 



(51) MflK 5 



POCCMMCKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 



(12) 



Oni/ICAHHE H3QEPETEHHfl K flATEHTy POCCMMCKOM OEflEPALjMl/l 



(21), (22)3anBKa: 5004220/23, 14.10.1991 

(46) flaTa ny6nwKaL4WM: 15.07.1994 

(56) CcbinKH: 1. naTeHT CLUA N 4671474, mi. B 64C 
21/06, 1987.2. 3aflBKa BenMKo6piiTaHMM N 
2178131, kti B 64C 21/02, 1987.3 naTeHT CLUA N 
4434957, kji. B 64C 3/13, 1984.4. naTeHT <ppr N 
1273338, kji 62b 60, 1969. 



(71) 3a?iBMTejib: 
IHyKHH Jl.H., 
LLInGaHOB A.n., 
LMyKiiH M il., 
KapeniiH B.T., 

CaBMI4KMM A.M. 

(72) l/l3o6peTaTenb: LHykmh Jl.H., 
LUn6aHOB A.n., LHyKMH M.JI., KapermH 
B.T. , CaBMi4KMM A.M., Mace A.M., nywioiH 
P.M. , Onu^eHKO C.B. 

(73) naTeHTOoSnaAaTenb: 
HayHHO-npoii3BOflCTBeHHoe npeAnpmrnie 
"TpMyMctD" 



o 

CM 
<J> 



(71) 3anBMTejib (npoA ): 

Mace A.M., nyujKMH P.M., Onu^eHKO C.B. 



(54) YCTPOMCTBO YnPABJlEHMfl norPAHMMHblM CJIOEM HA A3POflMHAMMMECKOM nOBEPXHOCTM 
Jl ETATEJ1 bH OfO AnnAPATA 



o 

CPi 

ro 
O 



(57) PecpepaT: 

M3o6peTeHne othocmtca k aBnai^nM, a 
MMeHHO k ycTpoPicTBaM ynpaBneHHfl 
norpaHUHHbiM cnoeM atis M3MeHeHnn 
aapoAMHaMnnecKMX xapaKTepucTMK J1A. 

nOJ10>KMTenbHblM SCfccfteKT M3O0peTeHM5R 

3aicnK3MaeTC^ b co3AaHnn ycTpoficTBa, 
o6ecneHMBaKDLL|ero npw Manbix 3HepreTHHecKHx 
3aTpaTax 6e30TpbiBHoe o&reKaHHe 

a3poAHHaMMHecKOM noBepxHOCTM J1A. Ana 3Toro 
b ycTpoMCTBe ynpaBneHna norpaHUHHbiM cnoeM, 
b BuxpeBoPi KaMepe 1 , BbinormeHHofi b cjoopivie 

nOJIOCTM B KOpMOBOM HaCTM nOBepXHOCTM, 
C006LU i eHHOM C HCT04HHKOM HH3KOrO AaBJieHLifl 4, 

pa3MeLAeHO oo~TeKaeivioe Teno 2. Me>KAy 
CTeHKaMM KaMepbi m TenoM 2 o6pa30BaH 
Konbi4eBoCi KaHan 3. Ha kopmobom nacTH 
noBepxHOCTM MO>KeT 6biTb pa3Meu4eHO 
HecKoribKO BMxpeBbix Kaiviep, npw 3tom Kaiviepbi 
CHa6>KeHbi OTBOAHbiMM KaHanaMM 6 c BbixoAaMU 
b o6lahm Ann Bcex Kaiviep ra30AHHaMHHecKWM 
TpaKT 7, COeAHHeHHblM c hctohhmkom HH3Koro 
AaBJieHUJi 4. OTBOflHbie KaHanbi 6 co CTeHKaMM 
ra30AHHaMMHecKoro TpaKTa cf)yHKU,MOHnpyfOT KaK 



3>KeKTopbi. ra30AHHaMnqecKMCi TpaKT MoweT 
6biTb BbinoriHeH b bhas KaHana c pecuBepoM 8, 
npn 3tom BXOAHa^ b pecuBep nacTb KaHana co 
CTOpOHbl 3>KeKTOpOB BbinoriHeHa b apopivie 
AMcfxfy3opa 9. PecuBep MO>KeT 6biTb coo6i^eH c 
oonacTbfo HM3Koro AasreHMfl b o©TeKaK)LneM 
noTOKe KaHanaMU 10 c ynpaBnatoLUHMH 
sacnoHKaMM 1 1 . B KaHanax 7 n 3>KeKTopax MoryT 
6biTb pa3Meu4eHbi noBopoTHbie sacnoHKM 12 n 

13. MCTOHHUK HM3KOTO AaBneHHfl 4 MO>KeT 6blTb 

BbinoriHeH b bhas 3>KeKTopa 16, o6pa30BaHHoro 
Ha BXOAe b R\Adpdpy3op TypcopeaKTHBHoro 
ABuraTensq 15. 5 3.n. cfc-nbi, 4 nn. 
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(57) Abstract: 

FIELD: aviation. SUBSTANCE: apparatus 
has swirl chamber 1, made in the form of a 
cavity, located in rear part of the 
aerodynamic surface and connected with a low 
pressure source 4. A streamlined body 2 is 
placed in swirl chamber 1. Space between 
bode 2 and walls of the chamber forms 
ring-shaped canal 3. Several swirl chambers 
may be positioned on surface of the rear 
part. In the case chambers are provided with 
spillways 6 with exits into common for all 
chambers gas dynamic canal 7, connected with 
source of low pressure 4. Spillway 6 with 
walls of the gas dynamic canal are 
functioning a ejectors. The gas dynamic 
canal may be made in the form of a canal 
with receiver 8. In the case, entering the 
receiver part of the canal from ejectors 
side is made in the form of diffuser 9. The 
receiver may be communicated with area of 



low pressure in flowing around stream by 
canals 10 with control shutters 11. Turning 
shutters 12 and 13 may be mounted in canals 
7 and ejectors. Source of low pressure may 
be made as ejector 16, formed at the 
entrance in the diffuser of turbine-jet 
engine 15. EFFECT: apparatus ensures 
aircraft aerodynamic surface continuous air 
streamlining with low energy consumption. 6 
cl, 4 dwg 
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M3o6peTeHne othocmtca k aBnau,HM, a 
MMeHHO k ycTpoMCTBawi ynpaBneHMfl 
norpaHMHHbiM cnoeM ana M3MeHeHMfl 
aspoflMHaMMHecKnx xapaKrepucTMK 
neTaTeribHoro annapaTa (J1A). 

ripn o6ieKaHnn noTOKOM B03Ayxa ToncTbix 
a3poAHHaMMMecKnx npoqbMneM b kopmobom 
nacTM peann3yeTC?i TeneHMe c nono>KMTenbHbiM 
rpaflneHTOM AasneHMfl, KOTopbiM npen^TCTByeT 
ABM>KeHMfo ra3a b o6nacTM norpaHMHHoro cnoa, 
rfle CKopocTM OTHOcnTenbHO Manbi. 
Pe3ynbTaTOM TaKoro B03,qetfcTBkifl MoryT 6biTb 
OTpbiB norpaHMHHoro cnofi ot noBepxHOCTM b 

KOpMOBOM HaCTH H, K3K CJieflCTBMe, 

3HaHMTeribHoe yBejinneHMe aapoflUHaivinMecKoro 
conpoTMBneHMfl npoc(3Mnfl npn CHUxeHMM 

nOfl"beMHOM CMJlbl, HTO BMeCTe npMBOflMT K 
CHM>KeHMK5 a3pOflHHa- MMMeCKOrO KaMGCTBa 
o6T9K39MOM nOB9pXHOCTM. 

flnfl ynyMLueHMfl aspoAHHaMMHecKMX 
xapaKTepMCTMK npoqbMneM, npn o6TeKaHnn 
KOTopbix nonoxMTenbHbiPi rpaAweHT flaBneHM^ b 
noTOKe Bbi3biBaeT b kopmobom nacTM npocfrnnfl 
OTpbiB norpaHMMHoro cnoa ot noBepxHOCTM, 
npn6eraK)T k OTCocy norpaHMHHoro cnon c 
noBepxHOCTM, hto npuBOAUT k yBennMeHMfo 
CKOpOCTM B npMCTeHOMHOM ooriacTM n no3BonaeT 
noTOKy npeofloneBaTb 6e3 OTpbiBa 
peariM3yeMbie b kopmobom nacTM 
nono>KMTejibHbie rpaflneHTbi AaBneHMfl. fljia 
OTCoca norpaHH^Horo cnoa c noBepxHocTn 
nepcfropi/ipyeT AOCTaTOHHO pa3Hooo"pa3Ha?i 
cf)opMa OTBepcTHM h menefi, Mcnonb3yeMbix An* 
nepqbopaijMM. riepqbopMpoBaHHafl noBepxHOCTb 
coo6ii4eHa c KaMepofi pa3pe>KeHMfl, 

pa3M6U4©HHOM BO BHyTpeHHeM nOBepXHOCTH 

oo"TeKaeMoro npocfMna. TaKoe KOHCTpy kth BHoe 
peujeHne no3BonfleT ocymecTBHTb 
Heo6xoAHMbiPi OT6op Maccbi H3 npwcTeHOHHOM 
o6nacTM norpaHUHHoro cnoa (otcoc) ynynujMTb 
ycnoBMfi ooTeKaHMfl npocftMrm. 

M3BecTHO pa6oTaK5mee no onucaHHOMy 
Bbiiue npuHi^nny ycrpoMCTBO ynpaBneHMfl 
norpaHMHHbiM cnoeM, BbinonHeHHoe b bhas 
p^A=i pacnono>KeHHbix c BHyTpeHHePi ctopohn 
npocpunfi BMxpeBbix Kaiviep c OTBepcTMHMM, 

pa3 M 9LI49 HHbl MM non9p9K BH9LJJH9rO noTOKa (1). 

BuxpeBoe ABH>KeHne BHyTpM Kaiviep 
nom©P>KHBaeTC5H 3a cneT ruApoAHHaiviMHecKoro 

B3aHMOASMCTBMfl BMXpeBOrO ABH>KeHHfl B 

KaMepe c BHeujHUM TeneHneivi b 30He OTBepcTMfl. 
npH 3TOM CKOpOCTb BHeujHero noTOKa B 
npucTeHOMHOM o6nacTM B03pacTaeT, hto 

npHBOAMT K 6"e30TpblBHOMy O^TeKaHMfO 

npoc)Dnri?i. 

OAHaKO M3BecTHoe ycTpoMCTBO MMeeT 

HeAOCTaTKM, OCHOBHbIMM H3 KOTOpblX flBJlfllOTCfl: 
CflO>KHOCTb KOHCTpyKHMH, BblCOKUM ypoBeHb 

conpoTMBneHMfl npoabMna m 6onbLUMe 
3Hepro3aTpaTbi Ha otcoc BuxpeBoro noTOKa. 

Cj10>KH0CTb KOHCTpyKI^MM COCTOUT B 

6oribUJOM KOJinnecTBe BuxpeBbix Kaiviep n Kaiviep 
OT6opa Maccbi. 

BblCOKMM ypoBeHb COnpOTMBTieHMfl 

B03HMKaeT n3-3a 3HaMMTeribHoro npocpuribHoro 
conpoTMBneHMfl, o6ycnoBneHHoro nroxo 
o^TeKaeMOM KBaApaTHOM cjDopivioM Kaiviepbi, v\ 
M3-3a yBennHeHM^ conpoTMBneHM?i TpeHUfi Ha 
noBepxHOCTM BuxpeBbix Kaiviep. 

BonbLuwe 3Hepro3aTpaTbi Ha otcoc noTOKa 
OD""bflCHflK)TCfl 60J1bLUHIVI conpoTMBJieHneivi 
MarncTpaneM, coeAHHflfou^nx BuxpeBbie Kaiviepu 

C HCTOMHMKOM HH3KOrO AaBfieHMfl. 

flpoccennpyioLi4HL?i ac|DclDeKT MarncTpanePi 
ocoSeHHO BennK ati^ 3ByKOBoro TeneHUfi, 
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pearin3yK)LAerocfl b M3BecTHOM ycTponcTBe. 
Kpoivie Toro, npn Manbix CKopocTax BHeujHero 
noTOKa m He6oribLunx 3HaMeHM^x 
nono>KHTeribHoro rpaAneHTa AasneHMfi 
GHeprocucTeivia ycTpoPicTBa paOoTaeT b 
HeaKOHOMUHecKOM pe^nivie, TaK KaK OHa, 
HacTpoeHHafl Ha MaKCMManbHbie 3HaMeHnq 
CKopocTefi noTOKa v\ rpaAneHTOB AaBJieHMn, 
ocymecTBrmeT otcoc 6ojibiue Heo6xoAHMoro, 
hto npuBOflUT k M3nnLUHHM 3H9pro3aTpaTaM . 

HsBecTHO ycTpoMCTBO ynpaBneHMfl 
norpaHUHHbiM cnoeM, b kotopom BuxpeBbie 

KaMepbl I^MJIUHApHHeCKOM 0OpMbl, HTO 

no3BonfleT yMeHbLUMTb mx npoqbunbHoe 
conpoTUBJieHne (2). OAHaKO n3-3a ManoPi 
BennHUHbi Lqenn, coeAUHflHDLi^eM npwcTeHOHHyio 
o6nacTb noTOKa c BuxpeBOM KaiviepoM, o6nacTb 
B3ai/iMOAeMCTBi/ifl TeneHUfl b Kaiviepe n BHeujHero 
noTOKa nBnneTcn HeAOCTaTOHHO npoTn^eHHOM, 
HToSbi b cnynae Gonbujux nojio>KMTeribHbix 
rpaAneHTOB AaBJieHna o6ecnennTb 
HeoGxoAMMoe yBennneHne ckopocth noTOKa b 
npucTeHOHHOM o6nacTH atia npeAOTBpaLAeHM^ 
OTpbiBa norpaHMHHoro cnon. 

HsBecTHO ycTpoMCTBO ynpaBneHUfl 
norpaHMHHbiM cnoeM, b kotopom MHOxecTBO 

BMXpeBblX KaMep C OTBepCTHflMM, 
COeAMHfllOLL^MMH HX nOJIOCTb C npi/ICTeHOHHbIM 

TeneHMeM, o6pa3yioT aapoAHHaMnnecKMM 
npoqbMJib b bha© bojihuctoCi noBepxHOCTM c 
ycTaHOBJieHHbiM b ee tioGoboli nosepxHOCTM 

BMXp906pa30BaT9J19M (3). 

B 3TOM ycTpoficTBe ycTpaHeH HeAOCTaTOK, 
CBJR3aHHbiCi c Manofi npoT^>KeHHOCTbK) o6nacTH 
B3aMMOAePicTBMfl BHeujHero n BHyTpeHHero 
BuxpeBoro noTOKa, OAHaKO oho He MoxeT 
Mcnonb30BaTbcn Ana LunpoKoro A^ana30Ha 
pe>KMMOB TeneHHM, TaK KaK nacTOTa cxoAa 
BuxpeM c Bnxpeoo~pa30BaTeneM Aon>KHa 
coBnaAaTb c nacTOTOM npoxo>KAeHMfl BHeniHUM 

nOTOKOM BOJ1H006pa3HblX CTpyKTyp 

noBepxHOCTM, hto MO>KeT 6biTb pean^30BaHO 
KOHCTpyKi^i/iefi ToribKO Ana OAHoro pe>KHMa 
o6TeKaHi/m. 

HsBecTHO ycTpoMCTBO ynpaBneHna 
norpaHMHHbiM cnoeM, npMMeHeHHoe b 
KOHCTpyKi4MM J1A, BbinonHeHHoro b BMAe 
ToncToro aspoAMHaMMHecKoro npocfwnfl c 
pa3MeiAeHHbiMM b ero kopmobom nacTM p^Aa 
LAeneBbix KaHaBOK, pacnono>KeHHbix 

nepneHAMKynapHO noTOKy m coeAHHeHHbix c 

MCTOHHMKOM HM3KOrO AaBJieHMfl (4). 

HeAOCTaTKaMM 3Toro ycTpoMCTBa ^BJifiioTCfi 
6oribUJMe SHepreTunecKMe saTpaTbi, 

o6ycnoBneHHbie 6onbLUMM nepenaAOM 
AaBneHMfl, KOTopbiM npeoAoneBaeTcn 
npucTeHOHHbiM noTOKOM, TaK KaK otcoc B03Ayxa 
npoM3BOAHTca b MecTax o^TeKaeMOM 
noBepxHOCTM, rAe AaBneHMe MMHMMaribHoe, a 
BAyB - b MecTax, rAe AasneHne MaKCMMaribHoe. 
BoribLUMe 3Hepro3aTpaTbi He no3Bon?ihOT 
nonyHMTb BbicoKoe aapoAMHaMMHecKoe KanecTBO 
J1A. 

3aAana M3o6peTeHM^ coctomt b co3AaHMM 
ycTpoMCTBa ynpaBneHMfl norpaHMHHbiM cnoeM, 
o6ecneHMBaioLnero npM Manbix 3Hepro3aTpaTax 
6e30TpbiBHoe o6TeKaHMe aapoAMHaMMHecKOM 
noBepxHOCTM J1A. 3to AOCTMraeTca TeM, hto b 
ycTpoMCTBe ynpaBneHMfl norpaHMHHbiM cnoeM, 
co Ae pxa 114 m m BMxpeByio KaMepy, BbinonHeHHyio 
b qbopMe nonocTM, b kopmobom nacTM 

nOBepXHOCTM M C006~LAeHH0M c MCTOHHMKOM 
HM3KOTO A^SneHMiR B nonOCTM BMXpeBOM KaMepbl 

pa3MeiAeHO VAob~oob~TeKaeMoe Teno c 
o6pa30BaHMeM Me>KAy CTeHKaMM KaMepbl m 
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noBepxHOCTbKJ Tena Koribi^eBoro BuxpeBoro 
KaHana. 

YCTpOMCTBO MO>KeT COflep>KaTb HeCKOJIbKO 

BuxpeBbix Kaiviep, pa3MemeHHbix Apyr 3a 
flpyroM, npn stom BMxpeBbie Kaiviepbi flon>KHbi 
6biTb CHa6>KeHbi 3>KeKTopaMM b cfcopivie KaHanoB, 

COeflUHflHDLI^MX MX nonOCTM C npOTOMHOM MaCTbHD 

o6mero Ans Bcex KaMep ra30AHHaMMHecKoro 
TpaKTa, coo6u^eHHoro c mctomhmkom HM3Koro 
AaBJieHna. 

ra30flMHaMMMeCKHM TpaKT MO>KeT 6blTb 

BbinonHeH B BHfle KaHana c pecuBepoM, npn 
stom BxoflHajR nacTb KaHana b pecuBep co 
CTopoHbi 3>KeKTopoB BbinonHeHa b bi/ia© 
flncpc|Dy3opa. 

>KenaTeribHO coeflUHMTb nonocTb pecuBepa 
c o6nacTbfo HH3Koro AasneHMfl Hafl obTeKaeMOM" 
noBepxHOCTbhD KaHanaMM c ynpaBnae- mnmm Ha 
Bbixofle KaHanoB 3acnoHKaMM. B KaHanax 
ra30flMHaMHMecKoro TpaKTa u,enecoo6pa3HO 
pa3MecTMTb ynpaBnjqfOLMwe 3acnoHKM. 

MCTOHHMK HMSKOrO flaBJieHMfl MO>KeT 6blTb 

BbinonHeH b BUfle sweKTopa, pacnonoweHHoro 
bo bxoahom Ancpcf)y3ope TypGopeaKTMBHoro 
ABHraTerm. 

HajiMHMe o6TeKaeMoro Tena b nonocTM 
BuxpeBOM Kaiviepbi no3Bon*eT 3a cneT 
ecTecTBeHHoro rpaAneHTa AasneHMH nonyMHTb 
i4npKyjifli4MOHHbiM pe>KHM TeneHna, ooecneHMBa- 
iolumm 6e30TpbiBHoe o6TeKaHne noBepxHOCTM 
npn Maribix ypoBHflx OTCOca n TeM caMbiM 
CHM3HTb 3Hepro3aTpaTbi b HecKoxibKO pa3 no 
cpaBHeHuro c npoTOTunoM. 

ripnivieHeHne CMcreMbi H3 HecKonbKMX 

BMXpeBblX KaMep, CHa6>KeHHblX 3>KeKTOpaMM, 

o6"beAMHeHHbiMH o6lamm ra30AMHaMMHecKMM 
TpaKTOM, no3BorifleT eu^e oonee CHM3MTb 
3Hepro3aTpaTbi. 

CMCTeMa 3>KeKTOpOB C eAMHbIM 

ra30AHHaMMMecKHM TpaKTOM no3BorifieT 
ncnorib30BaTb Ana 3>KeKU,MM BbicoKOHanopHbiPi 

B03AyX, OT^HpaeMblM B OOnbUJMX KOJ1 n h e ct Bax 
M3 KOpMOBblX aneeK, HTO TaiOKe CHH>KaeT 
3Hepro3aTpaTbi Ha otcoc. 

HariMHHe An4)ctDy3opa no3Bon^eT 
BoccTaHOBMTb AaBfieHne b pecMBepe, mto BefleT 
k CHH>KeHHfo noTpe6Horo ypoBHfl noHH>KeHHoro 
AaBJieHna, o6ecneHHBaeivioro mctohhmkom 
OTCoca, n TeM caMbiM AononHHTeribHO 
yMeHbiuaeT 3Hepro3aTpaTbi. 

CoeAHHeHne pecMBepa c oonacTbHD HH3Koro 
AaBneHkifl b noTOKe, o^TeKafOLi^eM noBepxHOCTb, 
no3BonyieT c6pocnTb qacTb OTcacbiBaeMoro 
B03Ayxa b 3Ty oonacTb, ooecneHMB ein.e 
6onbLuee CHMweHMe 3Hepro3aTpaT Ha pacoTy 

MCTOHHMKa OTCOCa. 

Mcnonb30BaHi^e b cucTeivie ynpaBnatoLi^nx 
3acnoHOK no3BonaeT onTHMH3npoBaTb ypoBHH 
OTCoca Ha pa3nn^Hbix pewwiviax o6TeKaHM?i. 
Kpoiwe Toro, HannMne 3acnoHOK npM 
TopMO>KeHMM neTaTen bHoro annapaTa 
o6ecneHMBaeT nacTUHHbiM nnn nonHbiM OTpbiB 

nOTOKa (B 3aBMCMMOCTM OT MHTeHCMBHOCTM 
TOpMOKeHMfl) npM He3HaMHTeflbHOM CHM>KeHMM 

noA"beMHoti curibi. 

Mcnorib30BaHne b KanecTBe mctohhmk3 
HH3Koro AaBJieHUH 3>KeKTopa Ha BXOAe 
TypSopeaKTHBHoro ABMraTena no3Bon?ieT 

nonyHMTb 3C|3C|DeKTWBHblM MCTOHHUK OTCOCa. 

H3o6peTeHne noncHfleTca nepTewaMM, rAe 
Ha cjDMr. 1 M3o6pa>KeHO ceneHne J1A b bha© 
ToncToro aspoAMHaivin^ecKoro npocf)nri?i c 
ycTpoMCTBOM ynpaBfieHMfl norpaHMMHbiM cnoeM 
c ^eTbipbMfl BMxpeBbiMn KaMepaMM, 
pacnono>KeHHbiMH Ha kopmobom MacTM 
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noBepxHOCTn; Ha cfcur. 2 - ceneHkie oahom M3 
BuxpeBbix Kaiwep c 3>KeKTi/ipyK)U4MM KaHanoM; Ha 
cf)Mr. 3 - ceMeHne BuxpeBOM Kaiviepbi (nepBbiCi no 
noTOKy) c Anc|Dc(:y3opHOM ^acTbio 
ra3 o ah Ha m m h ecKO ro TpaKTa, pec^BepoM m 
ynpaBJififOLAeCi 3acnoHKoCi; Ha c|3nr. 4 - 
pacnpeAeneHne AsiBJieHM^ Ha noBepxHOCTM 
ToncToro aspoAMHaMM^ecKoro npocfjujifl npn 

OTpblBHOM M 6e30TpblBHOM OBTeKaHUM. 

YcTpoMCTBO ynpaBJieHnw norpaHMHHbiM 
cnoeM coctomt H3 HecKOfibKnx BuxpeBbix Kaiwep 
1 , pa3MemeHHbix Apyr 3a ApyroM b kopmobom 
nacTH J1A. B nonocTM KaMep pa3MeineHO 
yAo6oo6TeKaeMoe Teno 2 c o6pa30BaHneM co 
CTeHKaMU KaMepu Koribi^eBoro KaHana 3. 
KaMepbi coo6n\eHbi c mctomhmkom HM3Koro 
AaBneHMfi 4. riepBafi KaMepa 5 MO>KeT He MMeTb 
ycTpoCicTBa Ana OTCoca. Ka>KAaq H3 KaMep 
CHa6>KeHa 3>KeKTopoM b BMAe KaHana 6, 
coeAMHflHDLi^ero nonocTH KaMepbi c npoTOMHofi 
nacTbfo o6L4ero Ana Bcex KaHanoB 
ra3 o ah Ha m m h ecKO ro TpaKTa, coeAHHeHHoro c 
hctohhukom HM3Koro £\3iBn&H\Aft 4. \locnep,\-\nn 
KaMepa He MMeeT 3>KeKTopa ; a ee KaHan OTCoca 
ABnaeTCfl HananoM ra30AMHaMMHecKoro TpaKTa, 
KOTopbiM BbinonHeH b BMAe KaHana 7 c 
pecuBepoM 8. I~lpn stom bxoa 
ra30AMHaMMHecKoro TpaKTa b pecuBep 
BbinonHeH b cfcopMe AHcjDc|Dy3opa 9. nonocTb 
pecuBepa 8 coo6meHa c o6nacTbio HH3Koro 
AaBnehinfl b o6TeKaK)U4eM noTOKe KaHanaiwn 10 c 
ynpaBnafOLAHMH 3acnoHKaMH 11. B KaHane 7 
ra3 o ah Ha m n h ecKO ro TpaKTa v\ KaHanax 
3>KeKTopoB TaiOKe MoryT 6biTb ycTaHOBneHbi 
ynpaBnflfOLUMe 3acnoHKH 12, 13 n 14. 

MCTOHHUKOM HM3KOTO AaBneHMfl MO>KeT cny>KHTb 

TypGopeaKTMBHbiM ABMraTenb 15 c sxeKTopoM 
16, ycTaHOBneHHbiM bo bxoaom AHc)DO>y3ope. 
Bo3MO>KeH BapnaHT BbinonHeHun ycTpowcTBa 
(cjDnr. 3), b kotopom nepBafl no noTOKy 
BuxpeBa^ KaMepa 5 He MMeeT 3>KeKTopa. 

npMHi^nn pa^oTbi ycTpoMCTBa ynpaBneHns 
norpaHUHHbiM cnoeM 3aKnioHaeTCfi b 
cneAyfOL^eM. 

ripn BKmoneHnn ncTOHHMKa OTCoca B03Ayxa 
15 HH3KMM ypoBeHb A^BneHHfl 
pacnpocTpaHfieTCfl ot 3>KeKTopa 16 Ha pecuBep 
8, AHc|Dc(Dy3op 9 n KaHan 7. B KaHane 7 Ha 

BblXOAe 3>KeKTOpOB 6 HaCTpO^KOM 3>KeKTOpOB n 

3acnoHOK 14 ycTaHaBnuBaeTC^ ypoBeHb 
AaBneHMfi, oSecneHMBaioL^MM otcoc M3 
BuxpeBbix KaMep, Heo6xoAMMbiM atia 
6e30TpbiBHoro o6TeKaHM5q noBepxHocTM. 
YpoBeHb AsisneHM^ b KaHane 7 noBbiLuaeTca b 
HanpaBneHMM KopMOBbix BuxpeBbix KaMep 
npuMepHO no TOMy >Ke 3aKOHy, no KOTopoMy 
B03pacTaeT AasneHne bo BHeiUHeM noTOKe b 
HanpaBneHMM k kopmobom nacTM oCTeKaeMOM 

nOBepXHOCTM. 

flnc(Dc)3y3op 9, coeAMHqfoii^MM KaHan 7 c 
pecMBepoM 8, yMeHbuiaeT CKopocTb 
OTcacbiBaeMoro B03Ayxa, noBbiiuaeT A^sneHMe 
b pecMBepe 8 m TeM caMbiM ynynujaeT ycnoBMfi 
paSoTbi 3>KeKTopa 16 Ha BXOAe b AHcjDc)Dy3op 
TypGopeaKTMBHoro ABMraTena, CHM>Kaa noTepM 
nocneAHero 3a c^er CHM>KeHM?i ypoBHfi ero 
ApoccenMpoBaHMfl . 

B MOMeHT 3anycKa ycTpoMCTBa otcoc M3 
BMxpeBbix KaMep ocymecTBnfleTCfl no AByM 
KaHanaM 17 m 18 (HanpaBneHMe ABM>KeHM?i 
noTOKa b KaMepe o6o3HaneHO ToncTbiMM 

nMHMiRMM Ha CjDMT. 2). 

riocne npMcoeAMHeHM^ noTOKa b kopmobom 
nacTM ocreKaeMoro Tena Ha ero noBepxHocTM 
peanM3yeTca A^BneHMe c nono>KMTenb- HbiM 
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rpaflneHTOM b HanpaBneHnn Kopwibi. XapaKTep 
M3MSHeHM?i flaBJieHMfl njinwcTpupyeTCfl Ha c(DMr. 

4 cnnoLU how nnHkieti. riono>KMTenbHbiM rpaflneHT 
flaBneHUfi cnococcTByeT co3flaHHK) 

U.UpKyn^U.HOHHOrO ABM^eHMfl b BuxpeBbix 

KaMepax BOKpyr ocTeKaeMoro Tena 2. Ha 
pe>KMMe 3anycKa nocne npucoeflUHeHnq noTOKa 
i4enecoo6pa3HO yMeHbiukiTb ypoBHH OTCoca, hto 
ocymecTBrmeTCfl nyTeM nepeKpbiTna KaHana 6 
3>KBKTopa 3acnoHKOM 14 nfin KaHana 7 

3aCJ10HKOM 12. npH 3TOM HHTeHCMBHOCTb OTCOCa 

no KaHanaM 17 v\ 18 CHWxaeTCfl. riocKonbKy Ha 
Bxofle b KaHan 17 AasneHne MeHbiue, neivi Ha 
Bxofle b KaHan 18, to npn cHH>KeHHH 
MHTeHCMBHOCTH OTCoca npw onpeAeneHHofi ero 
BenuMMHe nonHOCTbio npeKpam,aeTCfl otcoc 
B03flyxa no KaHany 17 n npoAonwaeTCfi no 
KaHany 18. flanbHei/iLuee CHi/i>KSHne ypoBHfl 
OTCoca npuBOflUT k boshmkhobshhk) i4npKyrmi4nn 
BOKpyr Tera 2, noAA©P>KHBaeMofi nepenaflOM 
flaBneHna b KaHane 3, o6yc.no BJieH hum 
pa3HOCTbio flaBJieHUfl b TOHKax "A" m "B" (cfn/ir. 
2), T.e. pa3HOCTbio flaBneHna b KaHanax 17 m 
18. B nonocTM Kaiviepbi b Konbi^eBOM KaHane 3 
BOKpyr Tena 2 o6pa3yeTCfl Buxpb (TOHKne nHHUM 
Ha cjDnr. 2). npn 3tom nepeAHi/ifi ynacTOK KaHana 
17 AetfcTByeT KaK KaHan BAyBa, a HananbHbiw 
ynacTOK KaHana 18 - KaK KaHan OTCoca. 

Ha 0nr. 4 noKa3aHO, KaK MeHfleTca npocfcunb 
CKopocTM b npucTeHOHHOM o6nac™ TeneHMfl b 
HecKonbKnx ceneHM^x noTOKa (ero HanonHeHi/ie) 
ooycnoBneH B03HHKH0BeHneM i4npKynfli4HOHHoro 
BMxpeBoro ABM>KeHHFi BOKpyr Tena 2, hto m 
CBMfleTenbCTByeT o co3flaHnn ycnoBufi 
6e30TpbiBHoro o6TeKaHns noBepxHOCTH. 

B nepBbix BuxpeBbix KaMepax 

U.UpKynflU.MOHHblM pe>KMM Te^eHMfl MO>KeT 

coxpaHMTbCfl Aa>Ke npn nonHOM npeKpaLueHMM 
OTCoca M3 KaMep (nonHOM nepeKpbiTnn KaHana 
3>KeKTopa 3acnoHKoCi 14). B stom cnynae 
npn>KaTne BHeiuHero noTOKa k noBepxHOCTH 
o6ecneHMBaeTCfl otcocom H3 nocneAyioLAHX, 
pacnono>KeHHbix bhms no noTOKy, KaMep. 

Bbl3BaHHblM npHCOeAMHeHHblM nOTOKOM 

nono>KMTenbHbm rpaflneHT AaBneHHfl 
oGycnoBnuBaeT ycnoBna, HeooxoAHMbie Ana 
noflA©P>KaHMfl uupKyn^unoHHoro pe>KHMa 
TeneHna b nepBbix BuxpeBbix KaMepax npn 
nonHOM OTcyTCTBMH OTCoca M3 hux. OnucaHHbi^ 

BblLUe MexaHM3M OOTeKaHMfl nOBepXHOCTM 

o6"biRCHiReT i4enecoo6pa3HOCTb BbinonHeHwa 
nepBofi no noTOKy BuxpeBOM KaMepbi 6e3 OTCoca 
M3 ee nonocTM (dpv\r. 3). no KaHany 19, 
coeAHH5^K)LL^eM KaMepbi 5 c pecuBepoM 8, ra3 
MO>KeT BAyBaTbca b nonocTb KaMepbi 5 b 
TaHreHi4nanbHOM HanpaBneHnn no otholughmko k 
BHeujHeMy noTOKy 3 hto MHTeHcucjDnm/ipyeT 
BuxpeBoe ABM>KeHne b nepBoPi BMxpeBOM 
KaMepe. OTcyTCTBue OTCoca H3 nepBOM KaMepbi 

5 npuBOflMT k noHM>KeHnio AaiBneHMfi b KaHane 7, 
yMeHbiuaeT ypoBHM pa3pe>KeHUfl, Heo^xoflMMoro 
Ana 6e30TpbiBHoro o6TeKaHna n TeM caMbiM 
o6ycnoBnnBaeT 6onee SKOHOMMHHbifi pe>KMM 
pa6oTbi ycTpoCicTBa ynpaBneHi/ia norpaHMHHbiM 
cnoeM. L4npKynni4MOHHoe TeneHne b nepBOM 
KaMepe ycTaHaBnuBaeTca aBTOMaTunecKM Aa>Ke 
Ha pe>KHMe 3anycKa ycTpo^cTBa. 

nepeHoc noBopoTHbix 3acnoHOK M3 KaHanoB 

6 b KaHan 7 ra30AHHaMMHecKoro TpaKTa, oGLi^ero 
Ann Bcex 3>KeKTopoB, ynpou^aeT ycTpoC^CTBO, 
OAHaKO npM 3TOM Heo6xoAMMa HacTpoPiKa 
3>KeKTopoB Bcex BuxpeBbix KaMep Ha 
onTHManbHbiw pe>KMM OTCoca. 

flnfl o6ecneHeHM?i HopManbHoro pe>KMMa 
paGoTbi TypSopeaKTHBHoro ABuraTenq 15 Ha 
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nycKOBbix pe>KMMax cnyxaT ynpaBnwHDLi^Me 
3acnoHKM 11 b KaHanax 10 pecuBepa 8. ripn 
OTKpbiTnn 3acnoHOK yMeHbiuaeTCfl paspe>KeHne 
Ha BXOAe b Anc(DcjDy3op Typ6opeaKTHBHoro 
ABkiraTen^, neM npeAOTBpaLAaeTC^ B03M0>KHbM 
noMna>K KOMnpeccopa ABuraTenbHOM ycTaHOBKM. 
ynpaBnqfOLL^ne 3acnoHKM 1 1 Ha HOMUHanbHbix 
pexMMax pa6oTbi cucTeMbi OTCoca no3BonaioT 
cGpocnTb b o6nacTb noHM>KeHHoro AsiBneHna bo 

BHeLUHeM nOTOKe, 06T9KaiOLAMM nOBepXHOCTb, M3 

pecuBepa 8 nepe3 KaHanbi 10 nacTb 
OTcacbiBaeMoro B03Ayxa, hto CHM>KaeT 
3HeprosaTpaTbi Ha otcoc. flnn ynpaBneHna 
norpaHMHHbiM cnoeM npM nocaAKe J1A 

He06X0AMM0 OCymeCTBMTb HaCTMHHbIM OTpbIB 
nOTOKa B KOpMOBOM HaCTM nOBepXHOCTH. flnfl 

OToro CHM>KaeTCfi ypoBeHb OTCoca nyTeM 
noBopoTa 3acnoHOK 14, nn6o 3acnoHOK 12 b 
KaHane 7. OTKpbiTue nepenycKHbix KnanaHOB 11 
TaioKe cnocoScTByeT oSpasoBaHMKD noKanbHoro 

OTpblBa B KOpMOBOM H3CTH nOBepXHOCTM. 

Hcxoa^ H3 cjDH3MHecKOM npupoAbi 
MexaHH3Ma, peannsyroLAeroca npn pa6oTe 
ycTpoPicTBa ynpaBneHM^ norpaHUHHbiM cnoeM, 
mo>kho onpeAennTb Anema30H M3MeHeHMfl 
napaMeTpoB, xapaKrepusyfOLAMX 
reoMeTpunecKne pa3Mepbi BuxpeBOM KaMepbi. 

MaKCMManbHbiPi pa3Mep L-| BuxpeBOM 
KaMepbi m MMHMManbHbi^ pa3Mep h 5 KaHana 
3>KeKTopa (cf)nr. 2) onpeAenaioTCfl 



COOTHOLlieHM5qMM 
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L 1a( 1 pb Ub 



dp 



U 



u /u 



rAe 



dp/dx - rpaAneHT ASiBneHnq HaA BuxpeBoe 
KaMepoM bo BHeniHeM noTOKa; 

p b , U b - COOTBeTCTBeHHO nnOTHOCTb M 

CKopocTb noTOKa, L4MpKynnpyioLi4ero b KaMepe; 

U w - CKOpOCTb Ha BblXOAe M3 BMXpeBOM 
KaMepbi BO BHeLUHUM nOTOK. 

KaK cneAyeT M3 Teopnn OTpbiBHbix TeneHUM, 
onTMManbHbie ycnoBMH pa6oTbi ycTpoCicTBa 
onpeAenflKOTCfi cooTHOLueHneM: 

0,5 > u > 0,05; U w /U c - onpeAenaeTC^ H3 

B 

u 

c 

peiueHUM norpaHMHHoro cnosq; 

U c - CKopocTb BHeujHero noTOKa HaA 
BuxpeBOM KaMepoM. 

Bbi6op 3HaneHi/m U b/U c onpeAen?ieTC5i 
cneAyfOLAMMH 3aKOHOMepHOCTflMw: pocT 

OTHOLUeHUFI U |-/U C npHBOAMT K B03paCTaHHIO 

BuxpeBOM KaMepbi, yMeHbiueHMe Ub/U c Bbi3biBaeT 
Heo6xoAHMOCTb yBenMHeHUfl KonnnecTBa 
BuxpeBbix KaMep. AHann3 Ha ocHOBe M3BecTHbix 
3aKOHOMepHOCTeM no3BonaeT nonyHMTb pnp, 
coot Home hum jijifl ochobhux raoapHTHbix 
pa3MepoB BuxpeBow KaMepy 
0,3>"h >0; 



0,3>Ti >0,01; 

2 



^3 n hl2 + (0-h2)h4, TAe hl2, h3 - MMHUManbHbie 

pa3Mepbi KaHanoB 17, 18. 

BblCOKUM ypOBeHb 3CpCf)eKTHBHOCTM 

naTeHTyeMoro ycTpoMCTBa oSycnoBneH 
peannsyeMbiM npn ero paOoTe hm3kmm ypoBHeM 
OTCoca, o6ecnennBaioLHHM 6e30TpbiBHoe 
o6TeKaHMe noBepxHOCTH npn nono>KHTenbHOM 
rpaAneHTe AasneHMfl. 
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3HaHMTenbHoe yMeHbweHi/ie MHTeHCMBHOCTM 
OTCoca B03flyxa M3 BuxpeBbix Kaiviep no 
cpaBHeHMto c npoTOTunoM npcTi/irHyTO 3a cneT 

KOHCTpyKTWBHblX OCOOGHHOCTeM yCTpOMCTBa, 

no3BOJiflK3U4MX co3flaTb BHxpeBoe flBH>KeH^e Ha 
noBepxHOCTM, noBbiiuaK)Li4ee CKopocTb b 
npucTeHOMHOM oGnacTM n TeM caMbiM 
npermTCTBy toupee OTpbiBy noTOKa. 

OopMyna i/i3o6peTeHHfl: 

1. YCTPOMCTBO ynPABJIEHM^l 
norPAHL/lMHblM CflOEM HA 
ASPOflUHAMUM ECKOI/I nOBEPXHOCTM 
JlETATEJlbHOrO AnnAPATA, coflepwamee 
BuxpeByjo Kaiviepy, BbinoxiHeHHyKD b cjDopivie 

nOJIOCTM B KOpMOBOM MaCTM nOBepXHOCTM n 
COOGlI^eHHOM C l/ICTOHHMKOM HH3K0I"0 flaBJieHMfl, 

OTJikNafOLueecfl TeM, hto oho ch36>kgho 
ooTeKaeMbiM TenoM, ycTaHOBneHHbiM b nonocTH 
BHxpeBOM Kaiviepbi c o6pa30BaHneM Me>KAy 
CTeHKaMM Kaiviepbi i/i noBepxHOCTbto Tena 
KonbueBoro BuxpeBoro KaHana. 

2. YcTpoMCTBO no n.1, OTnu^aioLij.eecfl TeM, 
hto oho CHa6>KeHO He MeHee HeM .qByivm 



BMXpeBbIMM KaMepaMU, BbinOJlHeHHblMH c 
3>KeKTOpaMH B CjDOpMe KaHaJlOB, pa3MeU40HHblMM 

flpyr sa flpyroiw, i/i ra30Ai/iHaMMHecKHM TpaKTOM, 

COeflMHeHHbIM C HCTOHHMKOM HH3KOrO flaBJieHUfl, 

npn 3tom BkixpeBbie Kaiviepbi coeAMHeHbi c 
5 ra30AHHaMHHecKMM TpaKTOM nepe3 Kainanbi. 

3. YcTpoCicTBO no n.2, OTnwnafomeecfl TeM, 
hto ra30flHHaMHHecKni?i TpaKT BbinoriHeH b BUfle 
KaHana c pecuBepoM, npn gtom BXOAHaa nacTb 
KaHana b pecMBep co ctopohn 3>KeKTopoB 

^ BbinonHeHa b BUfle p,\Adpdpy3opa. 

4. ycTpoticTBO no n.3, OTni/inaKOLAeecfl TeM, 
hto pecuBep coo6LAeH c oonacTbKO HM3Koro 
AaBneHHH HaA aapoAHHaMnnecKoCi 
noBepxHOCTbfo KaHanaMM c pa3Meu4eHHbiMM Ha 
Bbixoflax ynpaBnflHDLi^MMH sacnoHKaMi/i. 

15 5. ycTpoPicTBO no nn.2 n 3, OTnMHafOLAeecfl 

TeM, hto b KaHanax ra30flMHaMMHecKoro TpaKTa 
pa3MeLAeHbi ynpaBnatoLnne 3acnoHKM. 

6. ycTpoMCTBO no nn.1 \a 2, OTnwHafOLneeca 

TeM, HTO MCTOHHMK HM3KOTO A^BneHMfl BbinonHeH 

b bhas axeKTopa, pacnono>KeHHoro bo bxoahom 
20 An4>c|Dy3ope TypGopeaKTMBHoro ABHraTen*. 
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